that, even with the conservative estimates of approximately 4%, this is a challenge for the dental community. Dental anxiety can be present in those who attend dental services but may also represent a significant barrier to those who do not access dentistry or who have a sporadic attendance for symptomatic treatment. It can be postulated that those individuals with significant anxiety will require some form of conscious sedation in order to receive treatment. For adults, this is most often intravenous sedation, typically using midazolam. 5 In England, primary care trusts (PCTs) are currently the commissioning body for dental services for their local populations. In order to effectively commission services (of any kind) there is a requirement to understand the need for the service within the population and then the likely demand. A common example in dentistry is that of orthodontic services. Data from the child dental health services, combined with the use of a validated measurement of need (the IOTN scale) enable commissioners to accurately determine the level of orthodontic provision that is required. [6] [7] [8] [9] However, health needs assessment tools for other
INTRODUCTION
Despite advances in the delivery of dental treatment, fear and anxiety among patients are common findings. [1] [2] [3] The prevalence of dental anxiety in populations has been reported in numerous studies and is summarised in Table 1 . 4 While it is accepted that these studies have used differing methodologies and scales (perhaps explaining the wide variation of prevalence), they demonstrate Aim This service evaluation assessed the need for sedation in a population of dental attenders (n = 607) in the North West of England. Methods Using the novel IOSN tool, three clinical domains of sedation need were assessed: treatment complexity, medical and behavioural indicators and patient reported anxiety using the Modified Dental Anxiety Scale. Results The findings suggest that 5% of the population are likely to require a course of treatment under sedation at some time. All three clinical domains contributed to the IOSN score and indication of treatment need. Females were 3.8 times more likely than males to be placed within the high need for sedation group. Factors such as age, deprivation and practice location were not associated with the need for sedation. Conclusions Primary care trusts (PCTs) need health needs assessment data in order to commission effectively and in line with World Class Commissioning guidelines. This study provides both an indicative figure of need as well as a tool by which individual PCTs can undertake local health needs assessment work. Caution should be taken with the figure as a total need within a population as the study has only included those patients that attended dental practices.
areas of dentistry are not well described and there is a need to develop and validate tools that enable PCTs to meet the best commissioning practice as described in World Class Commissioning. 10, 11 There are numerous drivers for examining the need for dental sedation within a population. Sedation can be an expensive treatment adjunct -and therefore it is • The overall need for sedation appears to be around 5% of dental attenders.
• Referral of those who usually do not need sedation may be appropriate for complex treatments or particular medical needs.
• Medical history, patient reported anxiety and treatment complexity are important to consider when referring for sedation.
• The IOSN system can be deployed by commissioners within populations to assess treatment need. essential that the correct amount of service is purchased to serve the needs of the population. However, without a sedation contract in place it can be argued that the commissioning body would be failing to meet the needs of those individuals whose dental anxiety prevents them seeking care and also that a quality dental service would offer sedation to those attending patients who needed it on a sporadic basis.
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Attending patients may need sedation frequently if they have high anxiety or they may be non-anxious patients who require complex treatment that is better delivered with sedation. For example, many regular attenders who receive their restorative care without any form of sedation may wish to receive it for a complex third molar extraction or bone graft surgery. Such an offer is a hallmark of a quality service -one where the personalised care of patients is considered and is responsive to their changing needs. The dental access targets across England remain within the NHS operating framework and hence PCTs are required to ensure that dental services are available to all those who want them. The offer of sedation to those with high anxiety could facilitate their attendance and hence assist in achieving equitable access. Numerous methods for assessing dental sedation need have been used. Many of these are telephone-based surveys or questionnaires. This methodology is favoured as it reaches a representative sample of patients and prevents any bias associated with seeking data from those individuals who attend services. However, this approach concentrates on only one domain of treatment need -that of anxiety or fear. [13] [14] [15] [16] Recent work on the development of sedation needs assessment undertaken by the authors suggests that there are three domains to defining sedation need: By measuring only a single domain, for example anxiety, there is a risk that the need for sedation could be underestimated. Two examples would include the individual who is not anxious but whose medical condition indicates that they would, for certain procedures, receive care more effectively and/or safely with the benefit of conscious sedation. Second is the mildly anxious patient who regularly attends and receives care without the need for sedation but who requires a more complex procedure, for example an extraction involving bone removal. A simple questionnaire approach for this patient may fail to reveal the need for one-off or occasional sedation episodes for more complex or uncomfortable treatment.
The development of the Index of Sedation Need (IOSN) has been described in an earlier paper including details of the three domains, their assessment and their contribution to the overall IOSN metric score. 17 The IOSN score is comprised of three metrics for each of the domains which contribute to the overall value. The scoring system is shown in Table 2 .
It is important to note that the domains completed by the clinician are subjective and based on the referrer's assessment of the impact of the behaviour on the provision of treatment. For example, a gag reflex may be moderate but for that patient it may have a significant impact on the treatment time or complexity. The pragmatic nature of the index is accepted but is in common with many other medical and surgical complexity scales. The construct validity of this approach will be described in the fourth article in this series.
The purpose of the current study was to utilise the IOSN tool to determine sedation need among a population of attending patients and consider its utility as a health needs assessment tool. Includes all the necessary treatment that is covered in bands 1 and 2, plus more complex procedures such as crowns, dentures and bridges. 
METHODS AND MATERIALS
The study was conducted as a service evaluation of four practices in the North West of England. In order to obtain a spread of treatment complexities each practice was asked to complete a modified IOSN form for 100 Band 1, 2 and 3 patients. The NHS treatment banding system is shown in Figure 1 . The IOSN form was modified to ensure that no personal data beyond sex, age and postcode was obtained. An ethical opinion was sought and it was determined that as no personally identifiable data would be collected, the study could be conducted without a formal ethical approval although all patients volunteered to complete the form and were not obliged to do so. The modified IOSN form is shown in Figure 2 .
Patients and operators completed the forms which were then securely returned to the data entry team. Data were entered into SPSS, the IOSN score noted and, using postcode data, the Index of Multiple Deprivation (IMD) score obtained (the IMD scores are produced by combining data from seven domains: employment, health and disability, barriers to housing and services, living environment, crime, education skills, and training). Statistical analyses of the data utilised descriptives and comparisons between groups using Kruskal-Wallis and Mann Whitney U tests.
RESULTS
All four practices returned a total of 625 completed forms with 607 of them complete and included within the analysis. The distribution of treatment bands within the returned forms was Band 1 297 (49%), Band 2 209 (35%) and Band 3 100 (16%). The demographics of the respondents are shown in Table 3 . The IMD scores for each practice are shown in Table 4 and analysis with Kruskal-Wallis followed by post-hoc Mann Whitney U tests demonstrated that there were significant differences in the IMD scores between all four practices. Table 5 demonstrates the breakdown of IOSN scores across the 607 returned forms and provides a preliminary assessment that 1.8% have a high need for dental sedation. However, the IOSN protocol states that if any patient scores 4 on medical indicators then they are automatically placed into a high need category (if not already there) -there were three such patients in the sample and hence with these subjects included the overall needs assessment is 2.3%. Table 6 provides the breakdown of each of the three domains of the IOSN tool and their relative contribution to the overall IOSN score.
When assessing sedation need by sex, of those that had high need 91% were female and therefore were 6.7 times more likely to need to sedation compared to males in the sample. We examined predictive variables to determine if they had any effect on the need for sedation. Neither age Table 7 demonstrates these associations with only anxiety producing a significant difference in relation to sex or respondent. Females were 4.7 times more likely to be anxious in relation to dental treatment. Table 6 demonstrates a potential flaw in the IOSN threshold and weighting systems. Anxiety is not distributed across the sedation need thresholds as one would expect. Within high sedation need there are five patients with high anxiety and five with moderate anxiety -however there are 34 patients present in the moderate need for sedation category that all scored high anxiety on the MDAS. Following assessment with a Mann Whitney U test there is a significant difference for anxiety between minimal and moderate need (U = 11653, z = -9.42, p <0.0001), and minimal and high need (U = 450, z = -4.77, p <0.0001). There is no significant difference between moderate and high need (U = 450, z = -4.77, p >0.05). From this we concluded that the anxiety score as it stands does not capture all of the patients that may require sedation due to their anxiety. The original weighting for the MDAS scores utilised three rankings, and treatment complexity and medical indicators had four. Table 8 demonstrates the new anxiety indicators that were devised in order to correct this anomaly, with Table 9 demonstrating the impact on sedation need distribution with a new needs indication of 5.1%. There was now a single respondent with a medical indicator score of 4 who was not in the high need group and hence, when added, takes the overall needs assessment for sedation to 5.3%. A Mann Whitney U test was applied to the revised figures and a significant difference between moderate and high sedation need was seen when considering anxiety score (U = 1725, z = -3.26, p <0.001).
DISCUSSION
Despite the fact that a notable proportion of the population state they would prefer sedation during dental procedures, it is apparent that the preference or 'need' for sedation does not match the number of people who actually receive these services. 4 It can be argued that with local commissioning there is a 'postcode lottery' of sedation provision which can lead to demand-led services in some areas and a failure to meet need in others. Due to the disparity between people's need for sedation and those that actually receive it, a sedation tool has been developed to assist PCTs in either estimating their sedation need by providing an indicative figure that can be modified, or by providing a tool which can be utilised should they wish to undertake their own health needs assessment.
Throughout the four dental practices involved in this study there were a higher proportion of female patients to male (overall 60:40). However this was not a statistically significant difference. This is an important fact as the only variable that showed a significant effect when looking at sedation need was gender, with females 6.7 times more likely to need sedation in relation to their dental treatment according to this sedation tool. Treatment complexity and medical score showed no significant association with gender. However, anxiety showed a significant relationship with gender with females 4.7 times more likely to be anxious in relation to their dental treatment. This corresponds with an earlier study where the authors reported females were 2.5 times more likely to report themselves as having a high level of dental fear. 18 The fact that age, dental practice and deprivation showed no association with sedation need suggests that the results from this study can be generalised to populations from different locations and demographies and that the tool can be deployed in a range of settings. It should be noted that the mean age of participants (54 years old) was slightly higher than expected, however many previous studies have shown that a larger percentage of participants over the age of 35 say they have regular checkups compared to under-35s. In fact, a study in 1998 19 revealed that over55s had the highest percentage of regular dental checkups, therefore this figure is not completely unexpected, although it may be sensible for future studies to use a greater variety of dental practices and a larger sample size in order to gain a more representative population.
The non-adjusted sedation tool showed that 2.4% of patients had a high need for sedation (Table 5) . However, previous studies have shown the estimated need (or demand) is much higher. Chanpong, et al. 18 reported 12.4% of respondents were definitely interested in sedation or GA for dental treatment. Dione's 1998 telephone survey stated that while 2.8% of people received sedation or GA, 8.6% would prefer it 4 and a 2001 survey of Saudi adults found 9.8% preferred sedation for their dental treatment. 20 However, many of these studies are actually reporting demand or preference rather than need.
Even though a number of the other studies involved telephone surveys and therefore may have captured a higher number of sedation respondents who do not even attend due to high anxiety (as they contacted both attendees and non-attendees), the figure reached in this study is so much lower it is safe to assume that the tool has not incorporated all of the 'high need for sedation' patients. In order to address this disparity the three components which made up the sedation score were examined. It can be seen in Table 7 that while treatment complexity and medical score showed a fairly expected distribution across sedation need (as sedation need rises so does the severity of these scores), anxiety showed a more unusual distribution with a high proportion of high anxiety patients in 'moderate sedation need' and an even spread of moderate to high anxiety patients in 'high sedation need' . This is reinforced when using Mann Whitney U as there was no significant difference between moderate and high need when looking at anxiety (but a significant difference for all other components and sedation need levels). It should also be noted that while treatment complexity and medical score had a range of 1-4, anxiety had a score which ranged from 1-3, giving a reduced weight to a variable that many would consider to be the more important metric within the tool. To re-address this problem the anxiety level was recalculated and split into four levels (see Table 8 ). This change meant the proportion of respondents that fell into high sedation rose from 2.4% to 5.1% and showed a significant difference when using Mann Whitney U between moderate and high sedation, when looking at anxiety. However a strong statistically significant male/female split continued, with females remaining 3.8 times more likely to be anxious in relation to their dental treatment.
It is interesting to note that out of the 607 respondents in this survey only three were referred for sedation services. All four practices in this area have access to sedation referral services and hence this finding needs to be considered against the backdrop of the needs assessment. This is a reflection that the IOSN tool presents a need for sedation at some point in time as many individuals will move between sedation need thresholds based on their treatment complexity scores.
CONCLUSION
This paper is the first in a series of three that consider the complex health needs assessment work surrounding dental sedation. At a simplistic level this work has suggested that 5% of patients will, at some time, need sedation services. Dental commissioners and others may choose to use this figure, adjust it to ensure that the rate of attendance, incidence of complex treatments and a need/demand conversion is considered and employ the resultant metric to check their sedation service need. Others may choose to undertake their own local health needs assessment using the tool.
The figures produced by this health needs assessment have some construct validity -they are inline with the internationally reported values and represent a richer assessment of need using the IOSN tool considering all three domains of clinical importance. However, caution should be drawn on the interpretation of the figures as they do not include nonattenders -indeed many believe that anxiety is a major barrier to accessing dentistry and therefore extremely phobic patients would not even attend an examination. This issue will be addressed in Paper 3, which takes into account non-attendees due to high levels of anxiety. A counter argument, however, is that services can only respond to those who access them -hence the requirement to convert any needs assessment to reflect likely demand (ie a PCT may have 20,000 smokers in need of smoking cessation, but only 2,000 may demand access to the service). Sedation is clearly a different need. The third paper in the series examines the issue of sedation need in non-attenders and the fourth will consider the use of the IOSN tool as a referral device and further validation of the health needs assessment. 
